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A DEVONIAN HIATUS IN THE CONTINENTAL IN
TERIOR-ITS CHARACTER AND DEPOSITIONAL
EQUIVALENTS.
BY CHARLES R. KEYES.
In Iowa, with our nearly 500 feet of Devonian sediments,
we are not apt to think very much about a possibility
of the lack of this great system soon after the boundaries
of our state are passed. Yet the possibility is an actuality.
In west-central Missouri it has been lately found that no
rocks of Devonian age are represented. The lower Carbon
iferous strata rests directly upon Ordovician dolomites.
The general section east of Clinton, Missouri, on Grand
river, a tributary of the Osage, is as follows:
FEET.
Henrietta limestones 60
Cherokee shales (Des Moinee series) 100
Augusta limestone 175
Chouteau limestone (Mississippion series) 15
Ordovician dolomite (exposed) 20
This gap in sedimentation in west-central Missouri in
cludes, as is shown, more than the Devonian alone. The
whole of the Silurian is absent. But only the Devonian
portion is considered at this time for the reason that im
portant correlations have been recently made, and these
bear directly upon the nature of the hiatus.
Southward, in southwest Missouri, the Devonian strata
again put in their appearance. In northern Arkansas Wil
liams has also lately demonstrated that both Devonian and
Silurian sediments were laid down in this part of the
region. On the east side of the Ozark plateau, along the
Mississippi river, both Silurian and Devonian sequences
are unbroken.
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It has been thus assumed that the Devonian beds form
one of the originally deposited concentric zones around the
older rock-mass of the Ozark dome. On this account
chiefly it has been urged that the Devonian sediments
were laid down around what is termed the Ozark Isle. The
necessary inference is that during Devonian times sub-
aerial erosion took place over all the present Ozark region.
Attention to a few facts quickly dispels this hypothesis.
The Devonian sediments themselves show nowhere a
coarse littoral character. The "concentric ring" is not an
unbroken one; it is sundered on the southeast and on the
northwest parts of the great dome. Devonian deposits,
highly fossiliferous, occur on the highest portions of the
uplift; showing unmistakably that, in the absence of other
evidence to the contrary, they once extended unbroken
over the entire uplift. It is clearly manifest from geographic
inquiry that the present Ozark dome is a very recent upris
ing—probably post-Tertiary.
In the face of these facts the hiatus in central Missouri
has a special significance. It points at once to the sug
gestion that the area in which there was no Devonian depo
sition was not a sub-circular one, coincident with the Ozark
dome of today, but a narrow ridge-like elevation. The
structure of the Ordovician beds of the region also indicates
that this is the true explanation. Ten years ago I called
attention to the location of this old ridge. Today its
importance appears much greater than was at that time
supposed.
Now, we have through the Mississippi valley, at least
west of the great river, two horizons which are exception
ally clearly defined. One is the top of the Silurian. The
other is the base of the Chouteau-Burlington limestones.
Between these two stratigraphic horizons the beds are here
assumed to be Devonian in age. The formations repre
sented in typical localities are as follows:
CKNKKAI, DEVONIAN SECTION OF IOWA.
FEIST.
Lime Creek shales 100
Cedar Valley limestone J50
Wapsipinlcon limestone 15)
Independence shales 50
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GENERAL NORTH MISSOURI SUCCESSION.
FEET.
Hannibal shales 75
Louisiana limestone EO
Grassy Creek shales. 3>
Callaway limestone 80
SECTION OF SOUTHWEST MISSOURI.
FEET.
Hannibal shales 90
Louisiana limestone 10
Phelps sandstone 15
Sac limestone 15
King limestone 15
Eureka shales 10
NORTH ARKANSAS SECTION.
FEET.
St. Joe marble (Carboniferous) 50
Eureka shales (typical) ^ 90
Sylamore sandstone 40
Eureka shales (in part) and Green shales 50
St. Clair limestone (Silurian) 150
It will be noted that two of the formations which
were included in the original Kinderhook division of the
Lower Carboniferous, are here classified with the Devonian.
On account of lying on the border of the Devonian and
Carboniferous the original Kinderhook has a special
interest at this time. In the last half century there has
been so much controversy in regard to the age and distri
bution of the Kinderhook that we must now look into
original meanings before attempting to arrive at conclusive
interpretations.
At the outset three separate and distinct lines of con
sideration arise. They have to do, first, with the strati
graphy, second with the faunal features, and, third, with
the geological age according to the most approved methods
of determination. Each of these phases has an individual
ity of its own and requires a perfect independence of
treatment. Usually no distinction is made; and therein is
the source of much of the confusion which has arisen
regarding the real nature and relations of the Kinderhook.
A summary of the history of the opinion is not without
interest. The first important notice of the beds in question
is that of Owen. As one passes in review the published
data relating to the beds which have given rise to the Kin
derhook controversy he cannot help looking upon many of
3
Keyes: A Devonian Hiatus in the Continental Interior - Its Character and
Published by UNI ScholarWorks, 1901
108 IOWA ACADEMY OF SCIENCES.
the points in a very different light from that in which they
were originally presented. Standing now after a lapse
of sixty years, one cannot but marvel at the wonderful dis
cernment with which the first efforts to differentiate the
Carboniferous formations were made. Time has not dimmed
the work of that indefatigable pioneer in American geology,
David Dale Owen, in his discriminations concerning the
Carboniferous limestones of the Mississippi valley.
The arrangement of the geological formations as proposed
by Owen rests primarily upon lithologic grounds; but fossils
receive their full consideration. So far as it goes, Owen's
scheme is essentially the plan now accepted. New titles
have been proposed, but the actual divisional lines remain
unaltered. To the shales underlying the Encrinital (Bur
lington) limestone at Burlington and Hannibal Owen gave
the name Argillo-calcareous group. Although the nether
limit was not specific the group is known to be practi
cally co-extensive with what was later termed the Hannibal
formation.
When fresh from the rich paleontologic fields of New
York, where a standard Paleozoic section for America had
been recently established, James Hall was easily led to
discern in the rocks of the Mississippi valley the faunal
horizons which he knew so well in his native state. In the
Argillo-calcareous group of Burlington and Hannibal he
fancied that he recognized the Chemung of the East. He
had already traced the Devonian formation westward to the
Mississippi river.
The determination of the Devonian age of the shales at
the base of the section at Burlington and at Hannibal did
not rest upon observations at these points alone. There
was a correlation of these beds with lithologically similar
beds farther to the northward at Muscatine and in northern
Iowa where there was an obvious association with un
doubted Devonian limestones. Singularly enough, after
forty years of uncertainty Hall's correlation and assignment
of Devonian age to these strata, are again beginning to be
demonstrated to be correct. At no- time during all the
4
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prolix discussions did Hall abandon his early views on the
Devonian age of these shales which have so long been
called the median member of the Kinderhook.
Gr. C. Swallow, the first state geologist of Missouri, with
the aid of the paleontologists Meek and Shumard, recog
nized in his state, immediately beneath the great Encrini-
tal limestone a three-fold division which he referred to the
Chemung section of the Devonian . This author introduced
a new member into the succession by defining the Chou-
teau limestone. In central Missouri this limestone attains
a thickness of 100 feet. No one would suspect from exami
nation along the Mississippi river that such an important
formation existed at the base of the Burlington limestone.
Hence, it is not strange that the geologists who had only
seen the river sections gave the dozen feet of earthy lime
stone at the bottom of the Burlington so little consider
ation.
Meek found the Chouteau limestone in the original
locality to contain many forms of fossils. Their great re
semblance to those in the limestone above had a tendency
from the first to somewhat shake his faith in the Devonian
age of the beds. In his later report, on Saline county,
Missouri, the next year (though not published until seven
years afterwards) he was fully convinced that the Chouteau
limestone should be associated with the Carboniferous
rather than the Devonian. It is a noteworthy fact in this
connection that, in central Missouri, the lower two mem
bers of Swallow's Chemung appear to be wanting.
Meek and Worthen's Kinderhook formation has a singu
lar nominal history. The proposal of the term Kinder-
hook as a geological title was unfortunately shrouded by
personal animosities. When, in 1860, Worthen and Meek
began their labors on the geological survey of Illinois both
had recently become very bitter against Hall, and could
scarcely restrain themselves in attempts to overthrow some
of the latter's work. Wortben had fancied an unpardonable
grievance because, while connected with the Iowa survey
under Hall, the latter had verified some of the former's
5
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observations, but had used names of his own instead of
those previously suggested in manuscript. Meek had just
left Hall's laboratory in Albany as the result of a quarrel
about the proper draughting of some of the fossils for the
latter's New York report. Intense rivalry had also now
arisen between Hall and Meek and Worthen as to who
should first describe the new fossils which were, about
1860, being discovered in the rich fields along the Mississippi
river in Illinois and the neighboring states.
Thus in considering the beginnings of the Kinderhook
controversy there is a certain element of biased judgment
which has to be eliminated. Many misstatements of fact,
many misquotations of contemporaneous opinion, and
many misinterpretations of published work appeared in
the first paper by Meek and Worthen on the Kinderhook.
No doubt the intention of the Illinois authors was to prfe-
sent the facts as they thought they really were, but with
glasses somewhat colored, enthusiasm born of new dis
coveries, and jealous rivalry, they evidenced a haste that
was not customary with these usually very careful
workers.
But aside from the shortcomings just mentioned there
appears to be far more important factors that were over
looked in the proposal of the group Kinderhook and the
assigning of it all to the Carboniferous. Meek and Worthen's
conclusions were far too sweeping. The triple membered
Chemung of Swallow had not all been examined by the
authors mentioned. To them practically only the upper
member had yielded fossils. The Vermicular (Hannibal)
shales and the Lithographic (Louisiana) limestone was
admittedly barren of organic forms, except half a dozen or
more species and almost as few individuals, which had been
found at the very base of the formation.
Meek had already studied in Missouri only the fossils
from the typical Chouteau; and had come to regard them
as Carboniferous forms. At Burlington fossils had been
collected from the Kinderhook only near the base of the
Burlington limestone. At the type locality of Kinderhook
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the fossils are found chiefly in the upper layers of the
formation. Meek and Worthen's collections are now
known to have been all made from layers within a few feet
of the bottom of the Burlington limestone.
The fauna of Meek and Worthen's Kinderhook group is,
therefore, not the fauna of the whole of the three-fold ter-
rane which has long been known to geologists as the
Kinderhook, but it is the fauna only of the upper limestone
member — the Chouteau limestone. By them the fossils of
the lower two members of their Kinderhook were not con
sidered in the least degree. To them, the lower faunas
were unknown. They delimited one geological sequence
lithologically. For the whole they defined faunally only
a very small part of the same sequence. They assigned a
definite geological age to the whole; when they were actu
ally j ustified only in ascribing an age to a single member.
The Kinderhook fauna as we today know it is in reality
only the fauna of the Chouteau limestone. We know now
that other and very different faunas occur in the shales
and limestones immediately underneath.
This brings us to the question as to what is the Chouteau
stage. The biological geologists are inclined to apply the
term Chouteau to the earliest of the three categories into
which they subdivide the Eo-Carboniferous of the Mis
sissippi valley. The title thus refers to the Kinderhook
terrane of Meek and Worthen. Before the application of
the term in this sense the name had already been formally
given to the upper member of the Kinderhook. Broad-
head's subsequent extension of the title making it synony
mous with Kinderhook does not appear to render it in any
way valid.
Chouteau, if it is to be retained as a faunal term in geology,
can only be made to apply to the stage of the Chouteau
limestone. In this sense it satisfies all the requirements of
dual classification in geology. Moreover, it may refer to a
fauna that is a compact unit. It applies to a fauna which
is believed to be Carboniferous. It eliminates the
incongruous elements which are not Carboniferous in
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character. Referring to terranes, the name would apply
to the lowermost member of the Mississippian series.
The fauna which is generally thought to be the fauna
from the original Chouteau limestone is at best a fancied
medley of shadowy definition. Practically no detailed
work has yet been published. Careful determination of the
exact horizons of the various forms has not even been
attempted. Of the species described from the original
Chouteau of central Missouri many are now known to be
from formations other than the terrane under considera
tion. It is small wonder, therefore, that the Chouteau or
Kinderhook fauna as we have so long known it is
apparently ill-defined, anomalous and puzzling. In the
critical study of the lowest Carboniferous faunas of the
Mississippi valley there is need, before all else, of exact
determination of the various organic forms that occur in
the original Chouteau limestone of central Missouri. It
is only with this type fauna that the faunas of the Kinder-
hook from other localities and other horizons can be com
pared with profit. Unjtil the fossils from the original
Chouteau are carefully collected and studied anew in their
entirety the "Choteau fauna" must be regarded as a
quantity unknown.
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